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Methods:	 Training	 was	 evaluated	 using	 a	 cluster‐randomized	 design	 between	 June	
2016	and	September	2017	in	18	typical	rural	districts	(clusters)	in	Eastern	and	Central	
Uganda	of	which	nine	districts	were	randomly	assigned	to	the	intervention.	The	main	



















postpartum	 hemorrhage	 (PPH).1	 Continuous	 training	 to	 improve	
knowledge	and	skills	of	health	staff	 is	a	key	strategy	for	PPH	pre‐
vention	and	management.	A	recent	systematic	review	summarized	
that	 training	 as	 a	 single	 component	 intervention	 may	 have	 mod‐
erate	 effects	 on	 health	 providers’	 adherence	 to	 best	 practices	 in	
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observations	 to	assess	 the	HMS	BAB	 training	provided	evidence	of	
improved	adherence	to	uterotonics	given	within	1	minute	(from	8%	at	
baseline	to	around	50%	at	endline).11	Several	studies	have	provided	




practices	 to	manage	 PPH	 and	maternal	 outcomes	 is	 important.	We	
implemented	two	cluster‐randomized	trials	using	districts	as	the	level	
of	randomization	to	evaluate	the	effect	of	the	training	in	Uganda	and	
Tanzania.14	Results	from	Tanzania	are	published	elsewhere.15 The aim 
of	 the	present	 study	was	 to	assess	 the	effect	of	HMS	BAB	 training	
on	health	providers’	knowledge,	skills,	and	practices,	as	well	as	PPH	
morbidity	and	case	fatality	rates	in	Uganda.
2  | MATERIALS AND METHODS
We	 followed	 the	 CONSORT	 2010	 checklist	 (Table	 S1).	We	 evalu‐
ated	 the	HMS	 BAB	 training	 at	 facilities	 in	 18	 typical	 rural	 districts	
(clusters)	 in	 Eastern	 and	 Central	 Uganda,	 of	which	 half	 (9	 districts)	
were	assigned	to	the	intervention	and	the	other	half	to	the	compari‐












and	 Laerdal	 Global	 Health	 and	 includes	 prevention	 and	 basic	 care	












the	 low‐cost	 MamaNatalie	 (Laerdal,	 Stavanger,	 Norway)	 simulation	
equipment	to	facilitate	the	drills.























among	all	women	who	delivered	 in	 the	facility;	 (2)	PPH	near	misses	





miss	 prevalence	 of	 6%	 and	 2%	 of	 all	 deliveries,	 respectively,21 k	 of	
0.15,	and	80%	power	and	a	95%	confidence	interval	to	evaluate	a	25%	








analysis.	 The	 unit	 of	 analysis	was	 the	 district.	 Descriptive	 variables	
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obtained	 from	 individual	 health	 facility	 assessments	were	 collapsed	
to	 reflect	 district	 estimates.	 Numerical	 variables	 are	 presented	 as	
median	 and	 interquartile	 range	 (IQR),	 and	 categorical	 variables	 are	
presented	 as	 proportions	 with	 95%	 confidence	 intervals.	 Mann‐
Whitney	U	test	and	χ2	test	were	used	to	compare	the	two	trial	groups	
at	 baseline	 and	 postintervention	 periods.	 P<0.05	 was	 considered	
statistically	significant.
For	 the	 effect	 evaluation	we	 included	 a	 6‐month	 baseline	 period	




vention	slope	 in	 the	comparison	districts,	which	estimates	 the	overall	





ing	 intervention	 implementation	 (short‐term	effect)	 in	 the	comparison	
districts;	 (5)	change	 in	slopes	 (long‐term	effect)	after	 the	 intervention,	
F I G U R E  1  Trial	flowchart	(proportions	adjusted	for	clustering)
18 eligible districts selected 
together with Ministry of Health
9 districts































(10 hospitals, 11 health centers)
30 443 deliveries
All-cause near miss: 1440 (4.9%)
PPH near miss: 512 (1.5%)
Maternal deaths: 34 (112 per 100 000)
PPH near miss case fatality: 14 (2.4%)
27 557 deliveries
All-cause near miss: 1958 (7.5%)
PPH near miss: 965 (3.4%)
Maternal deaths: 64 (232 per 100 000)
PPH near miss case fatality: 25 (3.6%)
50 992 deliveries
All-cause near miss: 2118 (4.3%)
PPH near miss: 784 (1.5%)
Maternal deaths: 53 (104 per 100 000)
PPH near miss case fatality: 26 (3.5%)
44 463 deliveries
All-cause near miss: 2787 (6.9%)
PPH near miss: 1183 (2.6%)
Maternal deaths: 89 (200 per 100 000)
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compared	to	the	preintervention	period,	in	the	comparison	districts;	(6)	
difference	 between	 intervention	 and	 comparison	 districts	 (short‐term	
effect)	in	the	change	in	the	mean	(intercept)	outcome	that	occurs	in	the	
period	 immediately	 following	 intervention	 implementation	 (short‐term	





The	 study	 received	 ethical	 clearance	 from	 the	Uganda	National	












doctor	 and	 the	 differences	 between	 the	 intervention	 and	 compari‐
son	groups	at	baseline	and	endline	were	not	significant	(P=0.356	and	
P=0.412,	 respectively).	The	median	number	of	midwives	and	nurses	
was	23	 (IQR,	20–33)	and	31	 (IQR,	22–40)	at	baseline	 for	 the	 inter‐
vention	and	comparison	districts,	respectively	(P=0.507);	and	29	(IQR,	
24–39)	and	28	(IQR,	20–45)	at	endline	for	the	intervention	and	com‐
parison	 groups,	 respectively	 (P=0.825).	 Oxytocin	 availability	 in	 the	






We	 trained	 245	 maternity	 staff	 in	 all	 intervention	 facilities	 in	
December	 2016	 with	 acceptable	 post‐training	 scores	 of	 around	
90%	(Fig.	2).
Our	analysis	of	the	primary	outcome	included	30	443	and	27	557	
deliveries	 in	 the	 intervention	and	comparison	 facilities,	 respectively,	
during	 the	 baseline	 period	 (June	 to	 November	 2016);	 and	 50	 992	
and	44	463	deliveries	 in	 the	 intervention	 and	 comparison	 facilities,	
respectively,	during	the	endline	period	(December	2016	to	September	
2017)	 (Fig.	 1).	 We	 saw	 an	 increased	 number	 of	 documented	 near	
misses	in	intervention	compared	to	comparison	facilities	(long‐term‐
difference	 effect	 1.24,	 95%	 CI,	 0.37–2.10;	 P<0.001)	 (Table	 2).	We	
also	saw	a	reduced	number	of	near	misses	 in	women	with	PPH,	our	
F I G U R E  2  Health	providers’	knowledge	and	skills	before	and	after	Helping	Mothers	Survive	Bleeding	after	Birth	training	(simulation	skills	
tests	were	not	performed	before	the	training).	Abbreviations:	PPH,	postpartum	hemorrhage;	AMTSL,	active	management	of	the	third	stage	of	
labor
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primary	 outcome	 (long‐term‐difference	 effect	 –4.19,	 95%	CI,	 –7.64	
to	–0.74;	P<0.05).




difference	 effect	 0.53,	 95%	CI,	 0.15–0.92,	P<0.001).	 The	 number	
of	women	with	PPH	who	 received	oxytocin	 for	 treatment	of	PPH	
reduced	 in	 the	 intervention	 compared	 to	 the	 comparison	 facili‐




tion	was	 reported	or	 two	or	more	units	 of	 blood	were	 transfused	
indicated	similar	results	(Table	S2).
4  | DISCUSSION
Our	 cluster‐randomized	 trial	 in	 18	 districts	 and	 including	 43	 hospi‐
tals	and	health	centers	indicates	a	reduction	of	near	misses	in	women	
experiencing	PPH	 in	 intervention	compared	to	comparison	districts.	
We	 saw	 an	 increase	 in	 the	 overall	 near	miss	 cases	 and	 PPH	 cases	
















to	 PPH.	This	 is	 consistent	with	 our	 trial	 in	Tanzania	where	we	 also	
describe	a	pre‐training	mean	score	of	74%.15	The	simulation	indicated	
high	pre‐training	 levels	of	skills	 in	 relation	to	active	management	of	
the	third	stage	of	labor	(AMTSL)	while	the	post‐training	scores	all	com‐
pared	very	well	with	our	results	from	Tanzania.15







only	 8%	 of	 birth	 uterotonics	were	 administered	within	 1	 minute.11 
Preliminary	 results	 from	 a	 large	 observational	 study	 including	 over	









ment,	 staff,	 and	 supplies,	 interventions	 beyond	 stand‐alone	 training	
are	needed	to	address	the	high	mortality	rates.	Several	other	low‐cost	
options	 to	 address	 PPH	 are	 available,	 such	 as	 tranexamic	 acid,	 the	
balloon	 tamponade,	 the	 nonpneumatic	 anti‐shock	 garment,	 and	 an	
advanced	model	of	the	HMS	BAB	that	has	been	conceptualized.28
Our	 trial	 is	 subject	 to	 strengths	 and	 limitations.	We	 report	on	 a	
large	pragmatic	cluster‐randomized	trial	that	included	43	larger	facil‐
ities	and	153	455	births	over	16	months	in	typical	rural	facilities.	Our	
evaluation	 is	 comprehensive,	 spanning	 from	 a	 direct	 effect	 of	 the	
training	 on	 health	 providers’	 knowledge	 to	 practices	 and	 mortality	
outcomes,	which	is	rare.4	Our	all‐cause	near	miss	rate	of	around	6%	
compares	well	with	estimates	published	earlier21	and	the	outcome	of	
interest,	PPH	near‐miss,	was	 also	 in	 the	anticipated	 range	of	2%	of	
deliveries.	While	we	performed	a	 stratified	 randomization,	we	were	








ers’	 documentation	 and	 not	 observations	 by	 external	 staff,11 which 
is	a	major	 limitation.	We	cannot	exclude	under‐	or	over‐reporting	of	
severe	 events.	 Several	 other	 studies	 using	 the	 near‐miss	methodol‐




for	many	deliveries,	as	 in	our	setting.	Despite	 limitation,	 the	consis‐
tency	of	the	results	of	reduction	in	PPH	near‐miss	mortality	with	our	
Tanzania	trial15	supports	generalizability	to	similar	contexts.
In	 conclusion,	 our	 large	 pragmatic	 cluster‐randomized	 trial	 con‐




and	 manage	 PPH.	 Additional	 interventions	 are	 urgently	 needed	 to	
complement	this	HMS	BAB	training.
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